†Division of Environmental and Evolutionary Biology, University of Glasgow (Received 11 January 1999; accepted 16 January 1999; MS. number: SC-1154) I n his commentary on our paper (Neat et al. 1998) , Brandt (1999) makes two main, related points. First, he suggests that our conclusion that body size is not an important determinant of outcome in fights between male Tilapia zillii is statistically invalid, being apparently based on P values from a logistic regression analysis. Second, he argues that our experimental design was such that we were unlikely to pick up an effect of body size; in this context he points out that experiments designed to examine the interacting effects of two traits in determining fight outcome will be more powerful if asymmetries in the relevant variables are kept at a substantial level, while asymmetries in other traits are kept to a minimum. We welcome the opportunity to reply to these comments and to expand on our earlier discussion of our results.
The conclusion that asymmetry in gonadosomatic indices (GSI) was a good predictor of fight outcome, whereas asymmetry in body weight was not, was based in the first instance on an independent analysis of the two asymmetries, comparing, with the Wilcoxon's signed-ranks test, winners and losers of each contest (see paragraphs 1 and 2 of our Results subsection Asymmetries in relation to victory). This pairwise analysis showed that winners were not significantly heavier than losers, but had significantly larger GSI. Thus the statement that we based our conclusions on P values obtained from logistic regression is incorrect. The logistic regression was undertaken to determine whether we could detect a significant effect of relative size once differences in GSI were taken into account (see Hardy & Field 1998 for a commentary on this method). We were unable to detect a significant effect, although the effects of asymmetry in GSI got weaker as asymmetry in body size increased, and vice versa (see Figure 1 in Neat et al. 1998) . It may very well be that, as Brandt suggests, had we used a wider range of relative body sizes and/or a smaller range of GSIs we might have picked up an effect of the former variable on fight outcome.
This leads on to the second point. Brandt states that the pairs of fish in our experiment were closely matched for body weight, but this was not the case. Our choice of size asymmetries was determined by three considerations. First, as we were studying overt fighting, we worked within the range of size asymmetries for which aggressive exchanges occur, rather than simple avoidance by the smaller fish. Second, as we were interested in examining the factors that determine the outcome of fights between males from a single cohort, we worked within the range of sizes available within the cohort. Third, we expected relative size to influence the outcome of fights between males and wished to use this as a tool for generating fights of different intensity. We therefore chose a range of size asymmetries (up to and over 30%) similar to that used in previous studies of cichlid fish in which a size advantage was found; for example, Turner & Huntingford (1986) found size asymmetry accurately predicted fight outcome within a range up to 40%. We were therefore surprised not to find an effect of relative size on fight outcome in our experiment.
Furthermore, it was clear from our detailed analyses of behaviour during fights that, for asymmetries of 2.6% and higher, relative size determined the outcome of bouts of mouth wrestling and the fish adjusted their behaviour accordingly, both during this phase (by the end of mouth wrestling, smaller fish were less likely to initiate wrestling; i.e. assessment of relative size was taking place) and during the final, circling phase (when smaller fish that won fights attacked at a particularly high rate). Clearly, therefore, our experiment used size asymmetries that were large enough to generate marked differences in strength and in some aspects of fighting behaviour even though they did not determine the eventual outcome of the fight. Thus, in our view the discrepancy between the results of our study (in which winners and losers did not differ in relative size) and those of other studies cited
